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cient diet caused resumption of growth. Amino-N-methyl histidine
also replaces histidine for growth of rats (Fishman and White, '36).
Finally, as shown by DuVigneaud, Sifferd and Irving ('37), 1-carno-
sine ((3-alanyl-l-histidine) can replace histidine. According to these
authors, injected histidine can be utilized for growth purposes.
Tryptophane* The establishment of tryptophane as an essential
dietary factor, by Willcock and Hopkins in 1906, constituted the first
definite evidence of the indispensability of an organic substance whose
chemical nature was known at the time. Since then the various studies
of Osborne and Mendel ('12), Abderhalden ('13), and Berg and Rose
('29, I.e.) have conclusively demonstrated its indispensability. In view
of Alcock's (I.e.) radically different concept of protein metabolism,
based considerably upon the failure of Jackson ('27) and himself to
observe utilization of tryptophane injected subcutaneously, there has
been some interest in the utilization of this amino acid as affected
by the route of intake. But DuVigneaud, Sealock and Van Etten's
(I.e.) conclusive evidence of the satisfactory utilization of tryptophane
injected subcutaneously leaves Alcock's contention without basis. The
fact that utilization of tryptophane is much more efficient if the in-
jections are made at several intervals per 24 hours, as shown by Berg
and Rose ('29, I.e.) and DuVigneaud et al. ('36, I.e.), is to be expected
since all substances behave that way.
Of particular interest to considerations of the intermediary metabo-
lism of tryptophane is the work on compounds which replace this
amino acid in growth. Those which function rather efficiently in
this regard are 3-indole-pyruvic acid (Jackson, '29; Berg, Rose and
Marvel, '29), acetyl-1-tryptophane (DuVigneaud, Sealock and Van
Etten, ^32), and amino-N-methyltryptophane (Gordon and Jackson,
'35). But, whereas, optically unnatural d-tryptophane can be utilized
for gro\yth, the acetyl form, acetyl-d-tryptophane, is not utilized, in
contrast to the effect of acetyl-l-tryptophane (DuVigneaud, Sealock
and Van Etten). There is need of further investigation concerning
the basis for these facts.
Thus far no definite evidence is available with respect to any spe-
cial nutritive functions which might be possessed by tryptophane. The
symptoms of its deprivation are failure of growth, loss of weight,
loss of hair, hardening of the skin, and depletion of fat stores. There
seems to be no conclusive evidence that tryptophane is the source
of the pyrrole group of hematin.
Phenyldanine and tyrosine. The early studies of Abderhalden ('15)
indicated that tyrosine is a nutritive essential but Totani's ('16) ob-
servations, which appeared to be more convincing, indicated the
dispensability of that amino acid. Owing to the very close similarity
in chemical configuration between phenylalanine and tyrosine it was